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DETAILED ACTION 

Claim Rejections - 35 USC $ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sato 
(US 6,666,539 B2 hereinafter, Sato '539) in combination with Otsuki (US 6,267,467 Bl 
hereinafter, Otsuki '467). 

Regarding claim 1; Sato '539 discloses a printing method for printing, on a 
medium, an image in which a resolution in a first direction is higher than a resolution in a 
second direction by forming first dots or second dots that are smaller than said first dots 
at positions on said medium that correspond to pixels structuring said image, said method 
comprising the step of ("...there is provided a method of recording by forming ink dots 
on a print medium during main scans. The method comprises the steps of: generating dot 
data from image data indicative of a image to be printed, the dot data representing a 
state of dot formation at each pixel; identifying a transverse contour line of a specific 
type image area represented by the dot data, the transverse contour line being parallel to 
a main scan direction, the specific type image area being composed of pixels at which 
specific tones are recorded by forming ink dots; adjusting the dot data so as to regularly 
reduce amounts of an ink for forming ink dots on the identified transverse contour line; 
and recording tones of pixels on the print medium by forming ink dots in response to the 
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adjusted dot data, wherein this step includes the step of recording each of two pixels 
which are adjacent in the main scan direction, during each of different main scans, 
respectively." column 1, lines 37-53). See also {"...when printing with a printing 
resolution combination for which the ratio of the main scan direction printing resolution 
in relation to the sub scan direction printing resolution is relatively large, the skipping 
rate is adjusted to be higher than when printing with a printing resolution combination 
for which the resolution ratio is relatively small." column 9, lines 7-14): forming the 
second dot at a position on said medium corresponding to a certain pixel if the first dot is 
to be formed at the position on said medium corresponding to said certain pixel ( "Here, if 
we focus on raster lines 1 through 3, with pass 1 (the first main scan), all the dots 
belonging to the first raster line are formed, and with pass 2, all the dots belonging to the 
second raster line are formed, and with pass 2, all the dots belonging to the third raster 
line are formed. " column 6, lines 10-15). 

Sato '539 does not expressly disclose where at least either one of condition 1 or 
condition 2 below is met: condition 1 : neither said first dot nor said second dot is to be 
formed at a position on said medium corresponding to one adjacent pixel of either two 
adjacent pixels that are adjacent, in said first direction, to said certain pixel, and neither 
said first dot nor said second dot is to be formed at positions on said medium 
corresponding to two pixels that are adjacent, in said second direction, to said one 
adjacent pixel; condition 2: said first dot nor said second dot is to be formed at a position 
on said medium corresponding to the other adjacent pixel of said two adjacent pixels, and 
neither said first dot nor said second dot is to be formed at positions on said medium 
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corresponding to two pixels that are adjacent, in said second direction, to said other 
adjacent pixel. 

Otsuki '467 discloses where at least either one of condition 1 or condition 2 below 
is met: condition 1 : neither said first dot nor said second dot is to be formed at a position 
on said medium corresponding to one adjacent pixel of either two adjacent pixels that are 
adjacent, in said first direction, to said certain pixel, and neither said first dot nor said 
second dot is to be formed at positions on said medium corresponding to two pixels that 
are adjacent, in said second direction, to said one adjacent pixel {"Condition cl: The 
number of sub-scan feeds in one feed cycle is equal to the nozzle pitch k. " column 7, lines 
63-64). See also ("The above conditions can be understood as follows. Since (k-1) raster 
lines are present between adjoining nozzles, the number of sub-scan feeds required in one 
feed cycle is equal to k so that the (k-1) raster lines are serviced during one feed cycle 
and that the nozzle position returns to the reference position (the position of the offset F 
equal to zero) after one feed cycle. If the number of sub-scan feeds in one feed cycle is 
less than k, some raster lines will be skipped. If the number of sub-scan feeds in one feed 
cycle is greater than k, on the other hand, some raster lines will be overwritten. The first 
condition cl is accordingly required. If the number of sub-scan feeds in one feed cycle is 
equal to k, there will be no skipping or overwriting of raster lines to be recorded only 
when the nozzle offsets F after the respective sub-scan feeds in one feed cycle take 
different values in the range of 0 to (k-1). The second condition c2 is accordingly 
required. When the first and the second conditions cl and c2 are satisfied, each of the N 
nozzles records k raster lines in one feed cycle. Namely Nx k raster lines can be recorded 
in one feed cycle. " column 8, lines 6-26); condition 2: said first dot nor said second dot is 
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to be formed at a position on said medium corresponding to the other adjacent pixel of 
said two adjacent pixels, and neither said first dot nor said second dot is to be formed at 
positions on said medium corresponding to two pixels that are adjacent, in said second 
direction, to said other adjacent pixel ("Condition c2: The nozzle offsets F after the 
respective sub-scan feeds in one feed cycle assume different values in the range of 0 to (k- 
1). " column 7, lines 64-67). See also ( "The above conditions can be understood as 
follows. Since (k-1) raster lines are present between adjoining nozzles, the number of 
sub-scan feeds required in one feed cycle is equal to k so that the (k-1) raster lines are 
serviced during one feed cycle and that the nozzle position returns to the reference 
position (the position of the offset F equal to zero) after one feed cycle. If the number of 
sub-scan feeds in one feed cycle is less than k, some raster lines will be skipped. If the 
number of sub-scan feeds in one feed cycle is greater than k, on the other hand, some 
raster lines will be overwritten. The first condition cl is accordingly required. If the 
number of sub-scan feeds in one feed cycle is equal to k, there will be no skipping or 
overwriting of raster lines to be recorded only when the nozzle offsets F after the 
respective sub-scan feeds in one feed cycle take different values in the range of 0 to (k-1). 
The second condition c2 is accordingly required. When the first and the second 
conditions cl and c2 are satisfied, each of the N nozzles records k raster lines in one feed 
cycle. Namely N xk raster lines can be recorded in one feed cycle. " column 8, lines 6- 
26). 

Sato '539 and Otsuki '467 are combinable because they are from same field of 
endeavor of printer systems ( "This invention relates to a color printing apparatus that 
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uses a print head for forming dots of a plurality of colors. " Otsuki '467 at column 1, 
lines 7-8). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the printer system as taught by Sato '539 by adding where at 
least either one of condition 1 or condition 2 below is met: condition 1 : neither said first 
dot nor said second dot is to be formed at a position on said medium corresponding to 
one adjacent pixel of either two adjacent pixels that are adjacent, in said first direction, to 
said certain pixel, and neither said first dot nor said second dot is to be formed at 
positions on said medium corresponding to two pixels that are adjacent, in said second 
direction, to said one adjacent pixel; condition 2: said first dot nor said second dot is to be 
formed at a position on said medium corresponding to the other adjacent pixel of said two 
adjacent pixels, and neither said first dot nor said second dot is to be formed at positions 
on said medium corresponding to two pixels that are adjacent, in said second direction, to 
said other adjacent pixel as taught by Otsuki '467. 

The motivation for doing so would have been because it is advantageous to 
provide a printing technique that makes it possible to obtain high image quality with a 
specific print head ("Accordingly, an object of the present invention is to provide a 
printing technique that makes it possible to obtain high image quality with a specific 
print head. " Otsuki '467 at column 2, lines 44-46). 

Therefore, it would have been obvious to combine Sato '539 with Otsuki '467 to 
obtain the invention as specified in claim 1 . 
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Regarding claim 2; Sato '539 discloses wherein said first dot is longer in said 
second direction than in said first direction ( "Skipping is performed because there is the 
risk that bleeding will occur on the transverse contour line if skipping is not done 
because the ink drops are long in the main scan direction with the printing device of the 
embodiment. " column 8, lines 57-60). 

Regarding claim 3; Sato '539 discloses wherein said first dot has an oval shape 
( "The white ovals show the ink dots formed at each pixel. The reason that the ink dots are 
ovals that are long in the main scan direction is that the ink drops arc ejected while the 
main scan is performed. " column 5, lines 16-19). 

Regarding claim 4; Sato '539 discloses wherein: said first dots and said second 
dots are formed by a print head ( "FIG. 4 is an explanatory diagram that shows printing 
head 28 which includes a high-density nozzle array. " column 4, lines 49-50); See also 
("FIG. 2 is a schematic block diagram of the color printer 20. The color printer 20 
comprises a secondary scan/feed mechanism for transporting printing paper P in the 
direction of sub-scan by means of a paper feed motor 22, a main scan/feed mechanism 
for reciprocating a carriage 30 in the axial direction (direction of main scan) of a platen 
26 by means of a carriage motor 24, a head drive mechanism for ejecting the ink and 
forming dots by actuating the print head unit 60 ( print head assembly) mounted on the 
carriage 30... " column 4, lines 4-12); said print head is movable in a predetermined 
direction ("The color printer 20 comprises a secondary scan/feed mechanism for 
transporting printing paper P in the direction of sub-scan by means of a paper feed 
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motor 22, a main scan/feed mechanism for reciprocating a carriage 30 in the axial 
direction (direction of main scan) of a platen 26 by means of a carriage motor 24, a head 
drive mechanism for ejecting the ink and forming dots by actuating the print head unit 60 
( print head assembly) mounted on the carriage 30, and a control circuit 40 for 
exchanging signals among the paper feed motor 22, the carriage motor 24, the print head 
unit 60, and a control panel 32. The control circuit 40 is connected by a connector 56 to 
the computer 88." column 4, lines 3-16); and said second direction is parallel to said 
predetermined direction ( "The method comprises the steps of: generating dot data from 
image data indicative of a image to be printed, the dot data representing a state of dot 
formation at each pixel; identifying a transverse contour line of a specific type image 
area represented by the dot data, the transverse contour line being parallel to a main 
scan direction... " column 1, lines 39-44). 

Regarding claim 5; Sato '539 discloses wherein said medium is carried in a 
carrying direction when said medium is being printed {"Color printer 20 that has the 
hardware configuration described above, while carrying paper P using paper feed motor 
22, sends carriage 30 back and forth using carriage motor 24, and at the same time 
drives the piezoelectric element of printing head 28, ejects ink drops of each color to 
form ink drops and forms a multi-tone image on paper P. " column 5, lines 4-9); and said 
second direction is parallel to said carrying direction ("The method comprises the steps 
of generating dot data from image data indicative of a image to be printed, the dot data 
representing a state of dot formation at each pixel; identifying a transverse contour line 
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of a specific type image area represented by the dot data, the transverse contour line 
being parallel to a main scan direction... " column 1, lines 39-44). 

Regarding claim 6; Sato '539 discloses the step of: converting the resolution of 
an image having a predetermined resolution in said first direction and a predetermined 
resolution in said second direction to obtain said image in which the resolution in said 
first direction is higher than the resolution in said second direction ("The role of the 
resolution conversion module 97 is to convert the resolution (that is, the number of pixels 
per unit length) of the color video data handled by the application program 95 to a 
resolution that can be handled by the printer driver 96. The video data whose resolution 
has been converted in this manner constitute video information, which is composed of the 
three colors RGB. The color conversion module 98 converts the RGB video data to multi- 
tone data to obtain a plurality of ink colors suitable the color printer 20. The conversion 
is performed for each pixel while the color conversion table LUT is referenced. " column 
3, lines 35-45). 

Regarding claim 7; Sato '539 discloses wherein said predetermined resolution in 
said first direction and said predetermined resolution in said second direction are the 

same ("Printing resolution setting menu RES: Pull down menu for selecting the 
combination of main scan direction and sub scan direction resolutions. " column 7, lines 
44-46). See also See Figure 1 1 where the user may select from a pull down menu where 
the resolution in said first direction and resolution in said second direction are the same 
ie. [720dpi (Main-scan) x 720dpi (Sub-scan)]. 
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Regarding claim 8; Sato '539 discloses wherein adjacent pixels among pixels 
that structure said image having the predetermined resolution are taken as a unit and 
regarded as a new pixel to obtain said image in which the resolution in said first direction 
is higher than the resolution in said second direction ( "In other words, when printing with 
a printing resolution combination for which the ratio of the main scan direction printing 
resolution in relation to the sub scan direction printing resolution is relatively large, the 
skipping rate is adjusted to be higher than when printing with a printing resolution 
combination for which the resolution ratio is relatively small. " column 9, lines 6-14). 

Regarding claim 9; Sato '539 discloses wherein two adjacent pixels among the 
pixels that structure said image having the predetermined resolution are taken as a unit 
and regarded as a new pixel {"The role of the resolution conversion module 97 is to 
convert the resolution (that is, the number of pixels per unit length) of the color video 
data handled by the application program 95 to a resolution that can be handled by the 
printer driver 96. The video data whose resolution has been converted in this manner 
constitute video information, which is composed of the three colors RGB. The color 
conversion module 98 converts the RGB video data to multi-tone data to obtain a 
plurality of ink colors suitable the color printer 20. The conversion is performed for each 
pixel while the color conversion table LUTis referenced. " column 3, lines 35-45). 

Regarding claim 10; Sato '539 discloses wherein adjacent pixels in said second 
direction among the pixels that structure said image having the predetermined resolution 
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are taken as a unit and regarded as a new pixel ( "The role of the resolution conversion 
module 97 is to convert the resolution (that is, the number of pixels per unit length) of the 
color video data handled by the application program 95 to a resolution that can be 
handled by the printer driver 96. The video data whose resolution has been converted in 
this manner constitute video information, which is composed of the three colors RGB. 
The color conversion module 98 converts the RGB video data to multi-tone data to obtain 
a plurality of ink colors suitable the color printer 20. The conversion is performed for 
each pixel while the color conversion table LUTis referenced. " column 3, lines 35-45). 

Regarding claim 11; Sato '539 discloses wherein an amount of information of 
pixel data of each of said pixels that structure said image in which the resolution in said 
first direction is higher than the resolution in said second direction is larger than an 
amount of information of pixel data of each of said pixels that structure said image 
having the predetermined resolution {"In other words, when printing with a printing 
resolution combination for which the ratio of the main scan direction printing resolution 
in relation to the sub scan direction printing resolution is relatively large, the skipping 
rate is adjusted to be higher than when printing with a printing resolution combination 
for which the resolution ratio is relatively small. " column 9, lines 7-14). 

Regarding claim 12; Sato '539 discloses wherein said amount of information of 
said pixel data of each of said pixels that structure said image in which the resolution in 
said first direction is higher than the resolution in said second direction is at least two bits 
("In other words, when printing with a printing resolution combination for which the 
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ratio of the main scan direction printing resolution in relation to the sub scan direction 
printing resolution is relatively large, the skipping rate is adjusted to be higher than 
when printing with a printing resolution combination for which the resolution ratio is 
relatively small. Specifically, the settings are made such that with the first example, a 
skipping rate of 50% is set according to a combination of 720 dpi x 360 dpi (the 
resolution ratio is two), and with the second example, a skipping rate of 33% is set 
according to a combination of 720 dpi x 720 dpi (the resolution ratio is one), and with 
the third example, the resolution ratio is 4). Note that the skipping rate setting is made 
taking into consideration not only the printing resolution ratio noted above, but also the 
size of the ink drops that can be ejected from the nozzle, and the ease of absorption of ink 
into the printing medium. " column 9, lines 7-24). 

Regarding claim 13; Sato '539 discloses wherein said amount of information of 
said pixel data of each of said pixels that structure said image having the predetermined 
resolution is one bit ("In other words, when printing with a printing resolution 
combination for which the ratio of the main scan direction printing resolution in relation 
to the sub scan direction printing resolution is relatively large, the skipping rate is 
adjusted to be higher than when printing with a printing resolution combination for 
which the resolution ratio is relatively small. Specifically, the settings are made such that 
with the first example, a skipping rate of 50% is set according to a combination of 720 
dpi x 360 dpi (the resolution ratio is two), and with the second example, a skipping rate 
of 33% is set according to a combination of 720 dpi x 720 dpi (the resolution ratio is 
one), and with the third example, the resolution ratio is 4). Note that the skipping rate 
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setting is made taking into consideration not only the printing resolution ratio noted 
above, but also the size of the ink drops that can be ejected from the nozzle, and the ease 
of absorption of ink into the printing medium. " column 9, lines 7-24). 

Regarding claim 14; Sato '539 discloses wherein the image printed on said 
medium is an image in which a predetermined region is filled in with said first dots or 
said second dots {"In order to attain the above and the other objects of the present 
invention, there is provided a method of recording by forming ink dots on a print medium 
during main scans. The method comprises the steps of: generating dot data from image 
data indicative of a image to be printed, the dot data representing a state of dot 
formation at each pixel; identifying a transverse contour line of a specific type image 
area represented by the dot data... " column 1, lines 36-40). 

Regarding claim 15; Sato '539 discloses wherein said position on said medium 
corresponding to said certain pixel is at an outline section of said predetermined region 
("...an object of the present invention is to reduce ink bleeding in an outline portion 
parallel to the main scan direction in a printing device for printing images by ejecting ink 
droplets during main scans. " column 1, lines 32-35). 

Regarding claim 16; Sato '539 discloses wherein the image printed on said 
medium is text ("This process reduces the size of the ink accumulations, to thereby 
suppress bleeding that occurs at transverse contour lines. As a result, it is possible to 
print sharp images of line-drawings including a text image. " column 1 , lines 59-63). 
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Regarding claim 17; Sato '539 discloses a printing method for printing, on a 
medium, an image in which a resolution in a first direction is higher than a resolution in a 
second direction by forming first dots or second dots that are smaller than said first dots 
at positions on said medium that correspond to pixels structuring said image, said method 
comprising the step of ("...there is provided a method of recording by forming ink dots 
on a print medium during main scans. The method comprises the steps of generating dot 
data from image data indicative of a image to be printed, the dot data representing a 
state of dot formation at each pixel; identifying a transverse contour line of a specific 
type image area represented by the dot data, the transverse contour line being parallel to 
a main scan direction, the specific type image area being composed of pixels at which 
specific tones are recorded by forming ink dots; adjusting the dot data so as to regularly 
reduce amounts of an ink for forming ink dots on the identified transverse contour line; 
and recording tones of pixels on the print medium by forming ink dots in response to the 
adjusted dot data, wherein this step includes the step of recording each of two pixels 
which are adjacent in the main scan direction, during each of different main scans, 
respectively." column 1, lines 37-53). See also ("...when printing with a printing 
resolution combination for which the ratio of the main scan direction printing resolution 
in relation to the sub scan direction printing resolution is relatively large, the skipping 
rate is adjusted to he higher than when printing with a printing resolution combination 
for which the resolution ratio is relatively small." column 9, lines 7-14): forming the 
second dot at a position on said medium corresponding to a certain pixel if the first dot is 
to be formed at the position on said medium corresponding to said certain pixel ( "Here, if 
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we focus on raster lines 1 through 3, with pass 1 (the first main scan), all the dots 
belonging to the first raster line are formed, and with pass 2, all the dots belonging to the 
second raster line are formed, and with pass 2, all the dots belonging to the third raster 
line are formed. " column 6, lines 10-15); a said first dot has an oval shape that is longer 
in said second direction than in said first direction ( "The white ovals show the ink dots 
formed at each pixel. The reason that the ink dots are ovals that are long in the main 
scan direction is that the ink drops arc ejected while the main scan is performed. " 
column 5, lines 16-19); {"Skipping is performed because there is the risk that bleeding 
will occur on the transverse contour line if skipping is not done because the ink drops are 
long in the main scan direction with the printing device of the embodiment. " column 8, 
lines 57-60); said first dots and said second dots are formed by a print head ("FIG. 4 is 
an explanatory diagram that shows printing head 28 which includes a high-density nozzle 
array. " column 4, lines 49-50); See also ("FIG. 2 is a schematic block diagram of the 
color printer 20. The color printer 20 comprises a secondary scan/feed mechanism for 
transporting printing paper P in the direction of sub-scan by means of a paper feed 
motor 22, a main scan/feed mechanism for reciprocating a carriage 30 in the axial 
direction (direction of main scan) of a platen 26 by means of a carriage motor 24, a head 
drive mechanism for ejecting the ink and forming dots by actuating the print head unit 60 
( print head assembly) mounted on the carriage 30... " column 4, lines 4-12); said print 
head is movable in a predetermined direction ("The color printer 20 comprises a 
secondary scan/feed mechanism for transporting printing paper P in the direction of sub- 
scan by means of a paper feed motor 22, a main scan/feed mechanism for reciprocating a 
carriage 30 in the axial direction (direction of main scan) of a platen 26 by means of a 
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carriage motor 24, a head drive mechanism for ejecting the ink and forming dots by 
actuating the print head unit 60 ( print head assembly) mounted on the carriage 30, and 
a control circuit 40 for exchanging signals among the paper feed motor 22, the carriage 
motor 24, the print head unit 60, and a control panel 32. The control circuit 40 is 
connected by a connector 56 to the computer 88. " column 4, lines 3-16); said second 
direction is parallel to said predetermined direction ("The method comprises the steps of 
generating dot data from image data indicative of a image to be printed, the dot data 
representing a state of dot formation at each pixel; identifying a transverse contour line 
of a specific type image area represented by the dot data, the transverse contour line 
being parallel to a main scan direction... " column 1, lines 39-44); the resolution of an 
image having a predetermined resolution in said first direction and a predetermined 
resolution in said second direction is converted to obtain said image in which the 
resolution in said first direction is higher than the resolution in said second direction 
( "The role of the resolution conversion module 97 is to convert the resolution (that is, the 
number of pixels per unit length) of the color video data handled by the application 
program 95 to a resolution that can be handled by the printer driver 96. The video data 
whose resolution has been converted in this manner constitute video information, which 
is composed of the three colors RGB. The color conversion module 98 converts the RGB 
video data to multi-tone data to obtain a plurality of ink colors suitable the color printer 
20. The conversion is performed for each pixel while the color conversion table LUT is 
referenced. " column 3, lines 35-45); said predetermined resolution in said first direction 
and said predetermined resolution in said second direction are the same {"Printing 
resolution setting menu RES: Pull down menu for selecting the combination of main scan 
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direction and sub scan direction resolutions." column 7, lines 44-46). See also See 
Figure 1 1 where the user may select from a pull down menu where the resolution in said 
first direction and resolution in said second direction are the same ie. [720dpi (Main- 
scan) x 720dpi (Sub-scan)]; two pixels adjacent to each other in said second direction 
among the pixels that structure said image having the predetermined resolution are taken 
as a unit and regarded as a new pixel to obtain said image in which the resolution in said 
first direction is higher than the resolution in said second direction ("The role of the 
resolution conversion module 97 is to convert the resolution (that is, the number of pixels 
per unit length) of the color video data handled by the application program 95 to a 
resolution that can be handled by the printer driver 96. The video data whose resolution 
has been converted in this manner constitute video information, which is composed of the 
three colors RGB. The color conversion module 98 converts the RGB video data to multi- 
tone data to obtain a plurality of ink colors suitable the color printer 20. The conversion 
is performed for each pixel while the color conversion table LUT is referenced. " column 
3, lines 35-45); an amount of information of pixel data of each of said pixels that 
structure said image in which the resolution in said first direction is higher than the 
resolution in said second direction is larger than an amount of information of pixel data 
of each of said pixels that structure said image having the predetermined resolution ( "In 
other words, when printing with a printing resolution combination for which the ratio of 
the main scan direction printing resolution in relation to the sub scan direction printing 
resolution is relatively large, the skipping rate is adjusted to be higher than when 
printing with a printing resolution combination for which the resolution ratio is relatively 
small. " column 9, lines 7-14); said amount of information of said pixel data of each of 
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said pixels that structure said image in which the resolution in said first direction is 
higher than the resolution in said second direction is at least two bits ( "In other words, 
when printing with a printing resolution combination for which the ratio of the main scan 
direction printing resolution in relation to the sub scan direction printing resolution is 
relatively large, the skipping rate is adjusted to be higher than when printing with a 
printing resolution combination for which the resolution ratio is relatively small. 
Specifically, the settings are made such that with the first example, a skipping rate of 
50% is set according to a combination of 720 dpi x 360 dpi (the resolution ratio is two), 
and with the second example, a skipping rate of 33% is set according to a combination of 
720 dpi x 720 dpi (the resolution ratio is one), and with the third example, the resolution 
ratio is 4). Note that the skipping rate setting is made taking into consideration not only 
the printing resolution ratio noted above, but also the size of the ink drops that can be 
ejected from the nozzle, and the ease of absorption of ink into the printing medium. " 
column 9, lines 7-24); said amount of information of said pixel data of each of said pixels 
that structure said image having the predetermined resolution is one bit ( "In other words, 
when printing with a printing resolution combination for which the ratio of the main scan 
direction printing resolution in relation to the sub scan direction printing resolution is 
relatively large, the skipping rate is adjusted to be higher than when printing with a 
printing resolution combination for which the resolution ratio is relatively small. 
Specifically, the settings are made such that with the first example, a skipping rate of 
50% is set according to a combination of 720 dpi x 360 dpi (the resolution ratio is two), 
and with the second example, a skipping rate of 33% is set according to a combination of 
720 dpi x 720 dpi (the resolution ratio is one), and with the third example, the resolution 
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ratio is 4). Note that the skipping rate setting is made taking into consideration not only 
the printing resolution ratio noted above, but also the size of the ink drops that can be 
ejected from the nozzle, and the ease of absorption of ink into the printing medium. " 
column 9, lines 7-24); the image printed on said medium is an image in which a 
predetermined region is filled in with said first dots or said second dots ( "In order to 
attain the above and the other objects of the present invention, there is provided a method 
of recording by forming ink dots on a print medium during main scans. The method 
comprises the steps of: generating dot data from image data indicative of a image to be 
printed, the dot data representing a state of dot formation at each pixel; identifying a 
transverse contour line of a specific type image area represented by the dot data..." 
column 1, lines 36-40); said position on said medium corresponding to said certain pixel 
is at an outline section of said predetermined region( " ...an object of the present invention 
is to reduce ink bleeding in an outline portion parallel to the main scan direction in a 
printing device for printing images by ejecting ink droplets during main scans. " column 
1, lines 32-35); and the image printed on said medium is text {"This process reduces the 
size of the ink accumulations, to thereby suppress bleeding that occurs at transverse 
contour lines. As a result, it is possible to print sharp images of line-drawings including a 
text image. " column 1, lines 59-63). 

Sato '539 does not expressly disclose where at least either one of condition 1 or 
condition 2 below is met: condition 1 : neither said first dot nor said second dot is to be 
formed at a position on said medium corresponding to one adjacent pixel of either two 
adjacent pixels that are adjacent, in said first direction, to said certain pixel, and neither 
said first dot nor said second dot is to be formed at positions on said medium 
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corresponding to two pixels that are adjacent, in said second direction, to said one 
adjacent pixel; condition 2: said first dot nor said second dot is to be formed at a position 
on said medium corresponding to the other adjacent pixel of said two adjacent pixels, and 
neither said first dot nor said second dot is to be formed at positions on said medium 
corresponding to two pixels that are adjacent, in said second direction, to said other 
adjacent pixel. 

Otsuki '467 discloses where at least either one of condition 1 or condition 2 below 
is met: condition 1 : neither said first dot nor said second dot is to be formed at a position 
on said medium corresponding to one adjacent pixel of either two adjacent pixels that are 
adjacent, in said first direction, to said certain pixel, and neither said first dot nor said 
second dot is to be formed at positions on said medium corresponding to two pixels that 
are adjacent, in said second direction, to said one adjacent pixel ("Condition cl: The 
number of sub-scan feeds in one feed cycle is equal to the nozzle pitch k. " column 7, lines 
63-64). See also ("The above conditions can be understood as follows. Since (k-1) raster 
lines are present between adjoining nozzles, the number of sub-scan feeds required in one 
feed cycle is equal to k so that the (k-1) raster lines are serviced during one feed cycle 
and that the nozzle position returns to the reference position (the position of the offset F 
equal to zero) after one feed cycle. If the number of sub-scan feeds in one feed cycle is 
less than k, some raster lines will be skipped. If the number of sub-scan feeds in one feed 
cycle is greater than k, on the other hand, some raster lines will be overwritten. The first 
condition cl is accordingly required. If the number of sub-scan feeds in one feed cycle is 
equal to k, there will be no skipping or overwriting of raster lines to be recorded only 
when the nozzle offsets F after the respective sub-scan feeds in one feed cycle take 
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different values in the range of 0 to (k-1). The second condition c2 is accordingly 
required. When the first and the second conditions cl and c2 are satisfied, each of the N 
nozzles records k raster lines in one feed cycle. Namely Nx k raster lines can be recorded 
in one feed cycle. " column 8, lines 6-26); or condition 2: neither said first dot nor said 
second dot is to be formed at a position on said medium corresponding to the other 
adjacent pixel of said two adjacent pixels, and neither said first dot nor said second dot is 
to be formed at positions on said medium corresponding to two pixels that are adjacent, 
in said second direction, to said other adjacent pixel ( "Condition c2: The nozzle offsets F 
after the respective sub-scan feeds in one feed cycle assume different values in the range 
of 0 to (k-1). " column 7, lines 64-67). See also ( "The above conditions can be 
understood as follows. Since (k-1) raster lines are present between adjoining nozzles, the 
number of sub-scan feeds required in one feed cycle is equal to k so that the (k-1) raster 
lines are serviced during one feed cycle and that the nozzle position returns to the 
reference position (the position of the offset F equal to zero) after one feed cycle. If the 
number of sub-scan feeds in one feed cycle is less than k, some raster lines will be 
skipped. If the number of sub-scan feeds in one feed cycle is greater than k, on the other 
hand, some raster lines will be overwritten. The first condition cl is accordingly 
required. If the number of sub-scan feeds in one feed cycle is equal to k, there will be no 
skipping or overwriting of raster lines to be recorded only when the nozzle offsets F after 
the respective sub-scan feeds in one feed cycle take different values in the range of 0 to 
(k-1). The second condition c2 is accordingly required. When the first and the second 
conditions cl and c2 are satisfied, each of the N nozzles records k raster lines in one feed 
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cycle. Namely N x k raster lines can be recorded in one feed cycle. " column 8, lines 6- 
26): 

Sato '539 and Otsuki '467 are combinable because they are from same field of 
endeavor of printer systems ( "This invention relates to a color printing apparatus that 
uses a print head for forming dots of a plurality of colors. " Otsuki '467 at column 1, 
lines 7-8). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the printer system as taught by Sato '539 by adding where at 
least either one of condition 1 or condition 2 below is met: condition 1: neither said first 
dot nor said second dot is to be formed at a position on said medium corresponding to 
one adjacent pixel of either two adjacent pixels that are adjacent, in said first direction, to 
said certain pixel, and neither said first dot nor said second dot is to be formed at 
positions on said medium corresponding to two pixels that are adjacent, in said second 
direction, to said one adjacent pixel; condition 2: said first dot nor said second dot is to be 
formed at a position on said medium corresponding to the other adjacent pixel of said two 
adjacent pixels, and neither said first dot nor said second dot is to be formed at positions 
on said medium corresponding to two pixels that are adjacent, in said second direction, to 
said other adjacent pixel as taught by Otsuki '467. 

The motivation for doing so would have been because it is advantageous to 
provide a printing technique that makes it possible to obtain high image quality with a 
specific print head ("Accordingly, an object of the present invention is to provide a 
printing technique that makes it possible to obtain high image quality with a specific 
print head. " Otsuki '467 at column 2, lines 44-46). 
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Therefore, it would have been obvious to combine Sato '539 with Otsuki '467 to 
obtain the invention as specified in claim 17. 

Regarding claim 18; Sato '539 discloses a control method for correlating either 
first dot information about a first dot or second dot information about a second dot that is 
smaller than said first dot to each of a plurality of pixels that structure an image in which 
a resolution in a first direction is higher than a resolution in a second direction, and for 
outputting said first dot information and said second dot information, said method 
comprising the step of {"...there is provided a method of recording by forming ink dots 
on a print medium during main scans. The method comprises the steps of: generating dot 
data from image data indicative of a image to be printed, the dot data representing a 
state of dot formation at each pixel; identifying a transverse contour line of a specific 
type image area represented by the dot data, the transverse contour line being parallel to 
a main scan direction, the specific type image area being composed of pixels at which 
specific tones are recorded by forming ink dots; adjusting the dot data so as to regularly 
reduce amounts of an ink for forming ink dots on the identified transverse contour line; 
and recording tones of pixels on the print medium by forming ink dots in response to the 
adjusted dot data, wherein this step includes the step of recording each of two pixels 
which are adjacent in the main scan direction, during each of different main scans, 
respectively." column 1, lines 37-53). See also {"...when printing with a printing 
resolution combination for which the ratio of the main scan direction printing resolution 
in relation to the sub scan direction printing resolution is relatively large, the skipping 
rate is adjusted to be higher than when printing with a printing resolution combination 
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for which the resolution ratio is relatively small." column 9, lines 7- 14): correlating said 
second dot information to a certain pixel if said first dot information is correlated to said 
certain pixel {"Here, if we focus on raster lines 1 through 3, with pass 1 (the first main 
scan), all the dots belonging to the first raster line are formed, and with pass 2, all the 
dots belonging to the second raster line are formed, and with pass 2, all the dots 
belonging to the third raster line are formed. " column 6, lines 10-15). 

Sato '539 does not expressly disclose where at least either one of condition 1 or 
condition 2 below is met: condition 1: neither said first dot nor said second dot is to be 
formed at a position on said medium corresponding to one adjacent pixel of either two 
adjacent pixels that are adjacent, in said first direction, to said certain pixel, and neither 
said first dot nor said second dot is to be formed at positions on said medium 
corresponding to two pixels that are adjacent, in said second direction, to said one 
adjacent pixel; condition 2: said first dot nor said second dot is to be formed at a position 
on said medium corresponding to the other adjacent pixel of said two adjacent pixels, and 
neither said first dot nor said second dot is to be formed at positions on said medium 
corresponding to two pixels that are adjacent, in said second direction, to said other 
adjacent pixel. 

Otsuki '467 discloses where at least either one of condition 1 or condition 2 below 
is met: condition 1 : neither said first dot information nor said second dot information is 
correlated to one adjacent pixel of either two adjacent pixels that are adjacent, in said first 
direction, to said certain pixel, and neither said first dot information nor said second dot 
information is correlated to two pixels that are adjacent, in said second direction, to said 
one adjacent pixel ( "Condition cl: The number of sub-scan feeds in one feed cycle is 
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equal to the nozzle pitch k. " column 7, lines 63-64). See also ( "The above conditions can 
be understood as follows. Since (k-1) raster lines are present between adjoining nozzles, 
the number of sub-scan feeds required in one feed cycle is equal to k so that the (k-1) 
raster lines are serviced during one feed cycle and that the nozzle position returns to the 
reference position (the position of the offset F equal to zero) after one feed cycle. If the 
number of sub-scan feeds in one feed cycle is less than k, some raster lines will be 
skipped. If the number of sub-scan feeds in one feed cycle is greater than k, on the other 
hand, some raster lines will be overwritten. The first condition cl is accordingly 
required. If the number of sub-scan feeds in one feed cycle is equal to k, there will be no 
skipping or overwriting of raster lines to be recorded only when the nozzle offsets F after 
the respective sub-scan feeds in one feed cycle take different values in the range of 0 to 
(k-1). The second condition c2 is accordingly required. When the first and the second 
conditions cl and c2 are satisfied, each of the N nozzles records k raster lines in one feed 
cycle. Namely N x k raster lines can be recorded in one feed cycle. " column 8, lines 6- 
26); or condition 2: neither said first dot information nor said second dot information is 
correlated to the other adjacent pixel of said two adjacent pixels, and neither said first dot 
information nor said second dot information is correlated to two pixels that are adjacent, 
in said second direction, to said other adjacent pixel {"Condition c2: The nozzle offsets F 
after the respective sub-scan feeds in one feed cycle assume different values in the range 
of 0 to (k-1). ur." column 7, lines 64-67). See also {"The above conditions can be 
understood as follows. Since (k-1) raster lines are present between adjoining nozzles, the 
number of sub-scan feeds required in one feed cycle is equal to k so that the (k-1) raster 
lines are serviced during one feed cycle and that the nozzle position returns to the 



Application/Control Number: 10/823,794 Page 
Art Unit: 2625 

reference position (the position of the offset F equal to zero) after one feed cycle. If the 
number of sub-scan feeds in one feed cycle is less than k, some raster lines will be 
skipped. If the number of sub-scan feeds in one feed cycle is greater than k, on the other 
hand, some raster lines will be overwritten. The first condition cl is accordingly 
required. If the number of sub-scan feeds in one feed cycle is equal to k, there will be no 
skipping or overwriting of raster lines to be recorded only when the nozzle offsets F after 
the respective sub-scan feeds in one feed cycle take different values in the range of 0 to 
(k-1). The second condition c2 is accordingly required. When the first and the second 
conditions cl and c2 are satisfied, each of the N nozzles records k raster lines in one feed 
cycle. Namely N xk raster lines can be recorded in one feed cycle. " column 8, lines 6- 
26). 

Sato '539 and Otsuki '467 are combinable because they are from same field of 
endeavor of printer systems ( "This invention relates to a color printing apparatus that 
uses a print head for forming dots of a plurality of colors. " Otsuki '467 at column 1, 
lines 7-8). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the printer system as taught by Sato '539 by adding where at 
least either one of condition 1 or condition 2 below is met: condition 1 : neither said first 
dot nor said second dot is to be formed at a position on said medium corresponding to 
one adjacent pixel of either two adjacent pixels that are adjacent, in said first direction, to 
said certain pixel, and neither said first dot nor said second dot is to be formed at 
positions on said medium corresponding to two pixels that are adjacent, in said second 
direction, to said one adjacent pixel; condition 2: said first dot nor said second dot is to be 
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formed at a position on said medium corresponding to the other adjacent pixel of said two 
adjacent pixels, and neither said first dot nor said second dot is to be formed at positions 
on said medium corresponding to two pixels that are adjacent, in said second direction, to 
said other adjacent pixel as taught by Otsuki '467. 

The motivation for doing so would have been because it is advantageous to 
provide a printing technique that makes it possible to obtain high image quality with a 
specific print head {"Accordingly, an object of the present invention is to provide a 
printing technique that makes it possible to obtain high image quality with a specific 
print head. " Otsuki '467 at column 2, lines 44-46). 

Therefore, it would have been obvious to combine Sato '539 with Otsuki '467 to 
obtain the invention as specified in claim 18. 

Regarding claim 19; Sato '539 discloses a printing apparatus comprising: a head 
that is capable of forming, on a medium, first dots and second dots that are smaller than 
said first dots ("...there is provided a method of recording by forming ink dots on a print 
medium during main scans. The method comprises the steps of: generating dot data from 
image data indicative of a image to be printed, the dot data representing a state of dot 
formation at each pixel; identifying a transverse contour line of a specific type image 
area represented by the dot data, the transverse contour line being parallel to a main 
scan direction, the specific type image area being composed of pixels at which specific 
tones are recorded by forming ink dots; adjusting the dot data so as to regularly reduce 
amounts of an ink for forming ink dots on the identified transverse contour line; and 
recording tones of pixels on the print medium by forming ink dots in response to the 
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adjusted dot data, wherein this step includes the step of recording each of two pixels 
which are adjacent in the main scan direction, during each of different main scans, 
respectively." column 1, lines 37-53). See also {"...when printing with a printing 
resolution combination for which the ratio of the main scan direction printing resolution 
in relation to the sub scan direction printing resolution is relatively large, the skipping 
rate is adjusted to be higher than when printing with a printing resolution combination 
for which the resolution ratio is relatively small. " column 9, lines 7-14): wherein said 
printing apparatus prints, on said medium, an image in which a resolution in a first 
direction is higher than a resolution in a second direction by forming said first dots or 
said second dots at positions on said medium that correspond to pixels structuring said 
image ( "In other words, when printing with a printing resolution combination for which 
the ratio of the main scan direction printing resolution in relation to the sub scan 
direction printing resolution is relatively large, the skipping rate is adjusted to be higher 
than when printing with a printing resolution combination for which the resolution ratio 
is relatively small. " column 9, lines 7-14); and wherein said printing apparatus forms the 
second dot at a position on said medium corresponding to a certain pixel if the first dot is 
to be formed at the position on said medium corresponding to said certain pixel ( "Here, if 
we focus on raster lines 1 through 3, with pass I (the first main scan), all the dots 
belonging to the first raster line are formed, and with pass 2, all the dots belonging to the 
second raster line are formed, and with pass 2, all the dots belonging to the third raster 
line are formed. " column 6, lines 10-15). 

Sato '539 does not expressly disclose where at least either one of condition 1 or 
condition 2 below is met: condition 1 : neither said first dot nor said second dot is to be 
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formed at a position on said medium corresponding to one adjacent pixel of either two 
adjacent pixels that are adjacent, in said first direction, to said certain pixel, and neither 
said first dot nor said second dot is to be formed at positions on said medium 
corresponding to two pixels that are adjacent, in said second direction, to said one 
adjacent pixel; condition 2: said first dot nor said second dot is to be formed at a position 
on said medium corresponding to the other adjacent pixel of said two adjacent pixels, and 
neither said first dot nor said second dot is to be formed at positions on said medium 
corresponding to two pixels that are adjacent, in said second direction, to said other 
adjacent pixel. 

Otsuki '467 discloses where at least cither one of condition 1 or condition 2 below 
is met: condition 1 : neither said first dot nor said second dot is to be formed at a position 
on said medium corresponding to one adjacent pixel of either two adjacent pixels that are 
adjacent, in said first direction, to said certain pixel, and neither said first dot nor said 
second dot is to be formed at positions on said medium corresponding to two pixels that 
are adjacent, in said second direction, to said one adjacent pixel {"Condition cl: The 
number of sub-scan feeds in one feed cycle is equal to the nozzle pitch k. " column 7, lines 
63-64). See also ("The above conditions can be understood as follows. Since (k-1) raster 
lines are present between adjoining nozzles, the number of sub-scan feeds required in one 
feed cycle is equal to k so that the (k-1) raster lines are serviced during one feed cycle 
and that the nozzle position returns to the reference position (the position of the offset F 
equal to zero) after one feed cycle. If the number of sub-scan feeds in one feed cycle is 
less than k, some raster lines will be skipped. If the number of sub-scan feeds in one feed 
cycle is greater than k, on the other hand, some raster lines will be overwritten. The first 
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condition cl is accordingly required. If the number of sub-scan feeds in one feed cycle is 
equal to k, there will be no skipping or overwriting of raster lines to be recorded only 
when the nozzle offsets F after the respective sub-scan feeds in one feed cycle take 
different values in the range of 0 to (k-1). The second condition c2 is accordingly 
required. When the first and the second conditions cl and c2 are satisfied, each of the N 
nozzles records k raster lines in one feed cycle. Namely Nxk raster lines can be recorded 
in one feed cycle. " column 8, lines 6-26); or condition 2: neither said first dot nor said 
second dot is to be formed at a position on said medium corresponding to the other 
adjacent pixel of said two adjacent pixels, and neither said first dot nor said second dot is 
to be formed at positions on said medium corresponding to two pixels that are adjacent, 
in said second direction, to said other adjacent pixel ( "Condition c2: The nozzle offsets F 
after the respective sub-scan feeds in one feed cycle assume different values in the range 
of 0 to (k-1)." column 7, lines 64-67). See also {"The above conditions can be 
understood as follows. Since (k-1) raster lines are present between adjoining nozzles, the 
number of sub-scan feeds required in one feed cycle is equal to k so that the (k-1) raster 
lines are serviced during one feed cycle and that the nozzle position returns to the 
reference position (the position of the offset F equal to zero) after one feed cycle. If the 
number of sub-scan feeds in one feed cycle is less than k, some raster lines will be 
skipped. If the number of sub-scan feeds in one feed cycle is greater than k, on the other 
hand, some raster lines will be overwritten. The first condition cl is accordingly 
required. If the number of sub-scan feeds in one feed cycle is equal to k, there will be no 
skipping or overwriting of raster lines to be recorded only when the nozzle offsets F after 
the respective sub-scan feeds in one feed cycle take different values in the range of 0 to 
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(k-1). The second condition c2 is accordingly required. When the first and the second 
conditions cl and c2 are satisfied, each of the N nozzles records k raster lines in one feed 
cycle. Namely N x k raster lines can be recorded in one feed cycle. " column 8, lines 6- 
26): 

Sato '539 and Otsuki '467 are combinable because they are from same field of 
endeavor of printer systems ( "This invention relates to a color printing apparatus that 
uses a print head for forming dots of a plurality of colors. " Otsuki '467 at column 1, 
lines 7-8). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the printer system as taught by Sato '539 by adding where at 
least either one of condition 1 or condition 2 below is met: condition 1 : neither said first 
dot nor said second dot is to be formed at a position on said medium corresponding to 
one adjacent pixel of either two adjacent pixels that are adjacent, in said first direction, to 
said certain pixel, and neither said first dot nor said second dot is to be formed at 
positions on said medium corresponding to two pixels that are adjacent, in said second 
direction, to said one adjacent pixel; condition 2: said first dot nor said second dot is to be 
formed at a position on said medium corresponding to the other adjacent pixel of said two 
adjacent pixels, and neither said first dot nor said second dot is to be formed at positions 
on said medium corresponding to two pixels that are adjacent, in said second direction, to 
said other adjacent pixel as taught by Otsuki '467. 

The motivation for doing so would have been because it is advantageous to 
provide a printing technique that makes it possible to obtain high image quality with a 
specific print head ("Accordingly, an object of the present invention is to provide a 
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printing technique that makes it possible to obtain high image quality with a specific 
print head. " Otsuki '467 at column 2, lines 44-46). 

Therefore, it would have been obvious to combine Sato '539 with Otsuki '467 to 
obtain the invention as specified in claim 19. 

Regarding claim 20; Sato '539 discloses a control apparatus comprising: a 
controller for correlating either first dot information about a first dot or second dot 
information about a second dot that is smaller than said first dot to each of a plurality of 
pixels that structure an image in which a resolution in a first direction is higher than a 
resolution in a second direction and outputting said first dot information and said second 
dot information {"...there is provided a method of recording by forming ink dots on a 
print medium during main scans. The method comprises the steps of: generating dot data 
from image data indicative of a image to be printed, the dot data representing a state of 
dot formation at each pixel; identifying a transverse contour line of a specific type image 
area represented by the dot data, the transverse contour line being parallel to a main 
scan direction, the specific type image area being composed of pixels at which specific 
tones are recorded by forming ink dots; adjusting the dot data so as to regularly reduce 
amounts of an ink for forming ink dots on the identified transverse contour line; and 
recording tones of pixels on the print medium by forming ink dots in response to the 
adjusted dot data, wherein this step includes the step of recording each of two pixels 
which are adjacent in the main scan direction, during each of different main scans, 
respectively." column 1, lines 37-53). See also {"...when printing with a printing 
resolution combination for which the ratio of the main scan direction printing resolution 
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in relation to the sub scan direction printing resolution is relatively large, the skipping 
rate is adjusted to be higher than when printing with a printing resolution combination 
for which the resolution ratio is relatively small. " column 9, lines 7-14): and correlating 
said second dot information to a certain pixel if said first dot information is correlated to 
said certain pixel {"Here, if we focus on raster lines 1 through 3, with pass 1 (the first 
main scan), all the dots belonging to the first raster line are formed, and with pass 2, all 
the dots belonging to the second raster line are formed, and with pass 2, all the dots 
belonging to the third raster line are formed. " column 6, lines 10-15); 

Sato '539 does not expressly disclose where at least either one of condition 1 or 
condition 2 below is met: condition 1 : neither said first dot nor said second dot is to be 
formed at a position on said medium corresponding to one adjacent pixel of either two 
adjacent pixels that are adjacent, in said first direction, to said certain pixel, and neither 
said first dot nor said second dot is to be formed at positions on said medium 
corresponding to two pixels that are adjacent, in said second direction, to said one 
adjacent pixel; condition 2: said first dot nor said second dot is to be formed at a position 
on said medium corresponding to the other adjacent pixel of said two adjacent pixels, and 
neither said first dot nor said second dot is to be formed at positions on said medium 
corresponding to two pixels that are adjacent, in said second direction, to said other 
adjacent pixel. 

Otsuki '467 discloses at least either one of condition 1 or condition 2 below is 
met: condition 1 : neither said first dot information nor said second dot information is 
correlated to one adjacent pixel of either two adjacent pixels that are adjacent, in said first 
direction, to said certain pixel, and neither said first dot information nor said second dot 
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information is correlated to two pixels that are adjacent, in said second direction, to said 
one adjacent pixel {"Condition cl: The number of sub-scan feeds in one feed cycle is 
equal to the nozzle pitch k. " column 7, lines 63-64). See also ("The above conditions can 
be understood as follows. Since (k-1) raster lines are present between adjoining nozzles, 
the number of sub-scan feeds required in one feed cycle is equal to k so that the (k-1) 
raster lines are serviced during one feed cycle and that the nozzle position returns to the 
reference position (the position of the offset F equal to zero) after one feed cycle. If the 
number of sub-scan feeds in one feed cycle is less than k, some raster lines will be 
skipped. If the number of sub-scan feeds in one feed cycle is greater than k, on the other 
hand, some raster lines will be overwritten. The first condition cl is accordingly 
required. If the number of sub-scan feeds in one feed cycle is equal to k, there will be no 
skipping or overwriting of raster lines to be recorded only when the nozzle offsets F after 
the respective sub-scan feeds in one feed cycle take different values in the range of 0 to 
(k-1). The second condition c2 is accordingly required. When the first and the second 
conditions cl and c2 are satisfied, each of the N nozzles records k raster lines in one feed 
cycle. Namely N x k raster lines can be recorded in one feed cycle. " column 8, lines 6- 
26); or condition 2: neither said first dot information nor said second dot information is 
correlated to the other adjacent pixel of said two adjacent pixels, and neither said first dot 
information nor said second dot information is correlated to two pixels that are adjacent, 
in said second direction, to said other adjacent pixel ("Condition c2: The nozzle offsets F 
after the respective sub-scan feeds in one feed cycle assume different values in the range 
of 0 to (k-1)." column 7, lines 64-67). See also ("The above conditions can be 
understood as follows. Since (k-1) raster lines are present between adjoining nozzles, the 
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number of sub-scan feeds required in one feed cycle is equal to k so that the (k-1) raster 
lines are serviced during one feed cycle and that the nozzle position returns to the 
reference position (the position of the offset F equal to zero) after one feed cycle. If the 
number of sub-scan feeds in one feed cycle is less than k, some raster lines will be 
skipped. If the number of sub-scan feeds in one feed cycle is greater than k, on the other 
hand, some raster lines will be overwritten. The first condition cl is accordingly 
required. If the number of sub-scan feeds in one feed cycle is equal to k, there will be no 
skipping or overwriting of raster lines to be recorded only when the nozzle offsets F after 
the respective sub-scan feeds in one feed cycle take different values in the range of 0 to 
(k-1). The second condition c2 is accordingly required. When the first and the second 
conditions cl and c2 are satisfied, each of the N nozzles records k raster lines in one feed 
cycle. Namely N x k raster lines can be recorded in one feed cycle. " column 8, lines 6- 
26). 

Sato '539 and Otsuki '467 are combinable because they are from same field of 
endeavor of printer systems ( "This invention relates to a color printing apparatus that 
uses a print head for forming dots of a plurality of colors. " Otsuki '467 at column 1, 
lines 7-8). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the printer system as taught by Sato '539 by adding where at 
least either one of condition 1 or condition 2 below is met: condition 1 : neither said first 
dot nor said second dot is to be formed at a position on said medium corresponding to 
one adjacent pixel of either two adjacent pixels that are adjacent, in said first direction, to 
said certain pixel, and neither said first dot nor said second dot is to be formed at 
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positions on said medium corresponding to two pixels that are adjacent, in said second 
direction, to said one adjacent pixel; condition 2: said first dot nor said second dot is to be 
formed at a position on said medium corresponding to the other adjacent pixel of said two 
adjacent pixels, and neither said first dot nor said second dot is to be formed at positions 
on said medium corresponding to two pixels that are adjacent, in said second direction, to 
said other adjacent pixel as taught by Otsuki '467. 

The motivation for doing so would have been because it is advantageous to 
provide a printing technique that makes it possible to obtain high image quality with a 
specific print head ("Accordingly, an object of the present invention is to provide a 
printing technique that makes it possible to obtain high image quality with a specific 
print head. " Otsuki '467 at column 2, lines 44-46). 

Therefore, it would have been obvious to combine Sato '539 with Otsuki '467 to 
obtain the invention as specified in claim 20. 

Regarding claim 21; Sato '539 discloses a computer-readable storage medium 
having recorded thereon a computer program for causing a printing apparatus comprising 
a head that is capable of forming, on a medium, first dots and second dots that are smaller 
than said first dots to achieve functions of ("...there is provided a method of recording by 
forming ink dots on a print medium during main scans. The method comprises the steps 
of: generating dot data from image data indicative of a image to be printed, the dot data 
representing a state of dot formation at each pixel; identifying a transverse contour line 
of a specific type image area represented by the dot data, the transverse contour line 
being parallel to a main scan direction, the specific type image area being composed of 
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pixels at which specific tones are recorded by forming ink dots; adjusting the dot data so 
as to regularly reduce amounts of an ink for forming ink dots on the identified transverse 
contour line; and recording tones of pixels on the print medium by forming ink dots in 
response to the adjusted dot data, wherein this step includes the step of recording each of 
two pixels which are adjacent in the main scan direction, during each of different main 
scans, respectively. " column 1, lines 37-53). See also ("...when printing with a printing 
resolution combination for which the ratio of the main scan direction printing resolution 
in relation to the sub scan direction printing resolution is relatively large, the skipping 
rate is adjusted to be higher than when printing with a printing resolution combination 
for which the resolution ratio is relatively small. " column 9, lines 7-14): printing, on said 
medium, an image in which a resolution in a first direction is higher than a resolution in a 
second direction by forming said first dots or said second dots at positions on said 
medium that correspond to pixels structuring said image ( "In other words, when printing 
with a printing resolution combination for which the ratio of the main scan direction 
printing resolution in relation to the sub scan direction printing resolution is relatively 
large, the skipping rate is adjusted to be higher than when printing with a printing 
resolution combination for which the resolution ratio is relatively small. " column 9, lines 
7-14); and forming the second dot at a position on said medium corresponding to a 
certain pixel if the first dot is to be formed at the position on said medium corresponding 
to said certain pixel ("Here, if we focus on raster lines 1 through 3, with pass 1 (the first 
main scan), all the dots belonging to the first raster line are formed, and with pass 2, all 
the dots belonging to the second raster line are formed, and with pass 2, all the dots 
belonging to the third raster line are formed. " column 6, lines 10-15). 
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Sato '539 does not expressly disclose where at least either one of condition 1 or 
condition 2 below is met: condition 1 : neither said first dot nor said second dot is to be 
formed at a position on said medium corresponding to one adjacent pixel of either two 
adjacent pixels that are adjacent, in said first direction, to said certain pixel, and neither 
said first dot nor said second dot is to be formed at positions on said medium 
corresponding to two pixels that are adjacent, in said second direction, to said one 
adjacent pixel; condition 2: said first dot nor said second dot is to be formed at a position 
on said medium corresponding to the other adjacent pixel of said two adjacent pixels, and 
neither said first dot nor said second dot is to be formed at positions on said medium 
corresponding to two pixels that are adjacent, in said second direction, to said other 
adjacent pixel. 

Otsuki '467 discloses where at least either one of condition 1 or condition 2 below 
is met: condition 1 : neither said first dot nor said second dot is to be formed at a position 
on said medium corresponding to one adjacent pixel of either two adjacent pixels that are 
adjacent, in said first direction, to said certain pixel, and neither said first dot nor said 
second dot is to be formed at positions on said medium corresponding to two pixels that 
are adjacent, in said second direction, to said one adjacent pixel {"Condition cl: The 
number of sub-scan feeds in one feed cycle is equal to the nozzle pitch k. " column 7, lines 
63-64). See also ("The above conditions can be understood as follows. Since (k-1) raster 
lines are present between adjoining nozzles, the number of sub-scan feeds required in one 
feed cycle is equal to k so that the (k-1) raster lines are serviced during one feed cycle 
and that the nozzle position returns to the reference position (the position of the offset F 
equal to zero) after one feed cycle. If the number of sub-scan feeds in one feed cycle is 
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less than k, some raster lines will be skipped. If the number of sub-scan feeds in one feed 
cycle is greater than k, on the other hand, some raster lines will be overwritten. The first 
condition cl is accordingly required. If the number of sub-scan feeds in one feed cycle is 
equal to k, there will be no skipping or overwriting of raster lines to be recorded only 
when the nozzle offsets F after the respective sub-scan feeds in one feed cycle take 
different values in the range of 0 to (k-1). The second condition c2 is accordingly 
required. When the first and the second conditions cl and c2 are satisfied, each of the N 
nozzles records k raster lines in one feed cycle. Namely Nx k raster lines can be recorded 
in one feed cycle. " column 8, lines 6-26); or condition 2: neither said first dot nor said 
second dot is to be formed at a position on said medium corresponding to the other 
adjacent pixel of said two adjacent pixels, and neither said first dot nor said second dot is 
to be formed at positions on said medium corresponding to two pixels that are adjacent, 
in said second direction, to said other adjacent pixel ( "Condition c2: The nozzle offsets F 
after the respective sub-scan feeds in one feed cycle assume different values in the range 
of 0 to (k-1)." column 7, lines 64-67). See also ("The above conditions can be 
understood as follows. Since (k-1) raster lines are present between adjoining nozzles, the 
number of sub-scan feeds required in one feed cycle is equal to k so that the (k-1) raster 
lines are serviced during one feed cycle and that the nozzle position returns to the 
reference position (the position of the offset F equal to zero) after one feed cycle. If the 
number of sub-scan feeds in one feed cycle is less than k, some raster lines will be 
skipped. If the number of sub-scan feeds in one feed cycle is greater than k, on the other 
hand, some raster lines will be overwritten. The first condition cl is accordingly 
required. If the number of sub-scan feeds in one feed cycle is equal to k, there will be no 
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skipping or overwriting of raster lines to be recorded only when the nozzle offsets F after 
the respective sub-scan feeds in one feed cycle take different values in the range of 0 to 
(k-1). The second condition c2 is accordingly required. When the first and the second 
conditions cl and c2 are satisfied, each of the N nozzles records k raster lines in one feed 
cycle. Namely N x k raster lines can be recorded in one feed cycle. " column 8, lines 6- 
26). 

Sato '539 and Otsuki '467 are combinable because they are from same field of 
endeavor of printer systems ( "This invention relates to a color printing apparatus that 
uses a print head for forming dots of a plurality of colors. " Otsuki '467 at column 1, 
lines 7-8). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the printer system as taught by Sato '539 by adding where at 
least either one of condition 1 or condition 2 below is met: condition 1 : neither said first 
dot nor said second dot is to be formed at a position on said medium corresponding to 
one adjacent pixel of either two adjacent pixels that are adjacent, in said first direction, to 
said certain pixel, and neither said first dot nor said second dot is to be formed at 
positions on said medium corresponding to two pixels that are adjacent, in said second 
direction, to said one adjacent pixel; condition 2: said first dot nor said second dot is to be 
formed at a position on said medium corresponding to the other adjacent pixel of said two 
adjacent pixels, and neither said first dot nor said second dot is to be formed at positions 
on said medium corresponding to two pixels that are adjacent, in said second direction, to 
said other adjacent pixel as taught by Otsuki '467. 
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The motivation for doing so would have been because it is advantageous to 
provide a printing technique that makes it possible to obtain high image quality with a 
specific print head ("Accordingly, an object of the present invention is to provide a 
printing technique that makes it possible to obtain high image quality with a specific 
print head. " Otsuki '467 at column 2, lines 44-46). 

Therefore, it would have been obvious to combine Sato '539 with Otsuki '467 to 
obtain the invention as specified in claim 21. 

Regarding claim 22; Sato '539 discloses a computer-readable storage medium 
having recorded thereon a computer program for causing a control apparatus comprising 
a controller to achieve functions of: correlating either first dot information about a first 
dot or second dot information about a second dot that is smaller than said first dot to each 
of a plurality of pixels that structure an image in which a resolution in a first direction is 
higher than a resolution in a second direction and outputting said first dot information and 
said second dot information (" ...there is provided a method of recording by forming ink 
dots on a print medium during main scans. The method comprises the steps of: 
generating dot data from image data indicative of a image to be printed, the dot data 
representing a state of dot formation at each pixel; identifying a transverse contour line 
of a specific type image area represented by the dot data, the transverse contour line 
being parallel to a main scan direction, the specific type image area being composed of 
pixels at which specific tones are recorded by forming ink dots; adjusting the dot data so 
as to regularly reduce amounts of an ink for forming ink dots on the identified transverse 
contour line; and recording tones of pixels on the print medium by forming ink dots in 
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response to the adjusted dot data, wherein this step includes the step of recording each of 
two pixels which are adjacent in the main scan direction, during each of different main 
scans, respectively. " column 1, lines 37-53). See also ("...when printing with a printing 
resolution combination for which the ratio of the main scan direction printing resolution 
in relation to the sub scan direction printing resolution is relatively large, the skipping 
rate is adjusted to be higher than when printing with a printing resolution combination 
for which the resolution ratio is relatively small. " column 9, lines 7-14): and correlating 
said second dot information to a certain pixel if said first dot information is correlated to 
said certain pixel ("Here, if we focus on raster lines 1 through 3, with pass 1 (the first 
main scan), all the dots belonging to the first raster line are formed, and with pass 2, all 
the dots belonging to the second raster line are formed, and with pass 2, all the dots 
belonging to the third raster line are formed. " column 6, lines 10-15). 

Otsuki '467 discloses where at least either one of condition 1 or condition 2 below 
is met: condition 1 : neither said first dot information nor said second dot information is 
correlated to one adjacent pixel of either two adjacent pixels that are adjacent, in said first 
direction, to said certain pixel, and neither said first dot information nor said second dot 
information is correlated to two pixels that are adjacent, in said second direction, to said 
one adjacent pixel ("Condition cl: The number of sub-scan feeds in one feed cycle is 
equal to the nozzle pitch k. " column 7, lines 63-64). See also ( "The above conditions can 
be understood as follows. Since (k-1) raster lines are present between adjoining nozzles, 
the number of sub-scan feeds required in one feed cycle is equal to k so that the (k-1) 
raster lines are serviced during one feed cycle and that the nozzle position returns to the 
reference position (the position of the offset F equal to zero) after one feed cycle. If the 
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number of sub-scan feeds in one feed cycle is less than k, some raster lines will be 
skipped. If the number of sub-scan feeds in one feed cycle is greater than k, on the other 
hand, some raster lines will be overwritten. The first condition cl is accordingly 
required. If the number of sub-scan feeds in one feed cycle is equal to k, there will be no 
skipping or overwriting of raster lines to be recorded only when the nozzle offsets F after 
the respective sub-scan feeds in one feed cycle take different values in the range of 0 to 
(k-1). The second condition c2 is accordingly required. When the first and the second 
conditions cl and c2 are satisfied, each of the N nozzles records k raster lines in one feed 
cycle. Namely N x k raster lines can be recorded in one feed cycle. " column 8, lines 6- 
26); or condition 2: neither said first dot information nor said second dot information is 
correlated to the other adjacent pixel of said two adjacent pixels, and neither said first dot 
information nor said second dot information is correlated to two pixels that are adjacent, 
in said second direction, to said other adjacent pixel ( "Condition c2: The nozzle offsets F 
after the respective sub-scan feeds in one feed cycle assume different values in the range 
of 0 to (k-1). " column 7, lines 64-67). See also ( "The above conditions can be understood 
as follows. Since (k-1) raster lines are present between adjoining nozzles, the number of 
sub-scan feeds required in one feed cycle is equal to k so that the (k-1) raster lines are 
serviced during one feed cycle and that the nozzle position returns to the reference 
position (the position of the offset F equal to zero) after one feed cycle. If the number of 
sub-scan feeds in one feed cycle is less than k, some raster lines will be skipped. If the 
number of sub-scan feeds in one feed cycle is greater than k, on the other hand, some 
raster lines will be overwritten. The first condition cl is accordingly required. If the 
number of sub-scan feeds in one feed cycle is equal to k, there will be no skipping or 
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overwriting of raster lines to be recorded only when the nozzle offsets F after the 
respective sub-scan feeds in one feed cycle take different values in the range of 0 to (k-1). 
The second condition c2 is accordingly required. When the first and the second 
conditions cl and c2 are satisfied, each of the N nozzles records k raster lines in one feed 
cycle. Namely N x k raster lines can be recorded in one feed cycle. " column 8, lines 6- 
26). 

Sato '539 and Otsuki '467 are combinable because they are from same field of 
endeavor of printer systems ( "This invention relates to a color printing apparatus that 
uses a print head for forming dots of a plurality of colors. " Otsuki '467 at column 1, 
lines 7-8). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the printer system as taught by Sato '539 by adding where at 
least either one of condition 1 or condition 2 below is met: condition 1 : neither said first 
dot nor said second dot is to be formed at a position on said medium corresponding to 
one adjacent pixel of either two adjacent pixels that are adjacent, in said first direction, to 
said certain pixel, and neither said first dot nor said second dot is to be formed at 
positions on said medium corresponding to two pixels that are adjacent, in said second 
direction, to said one adjacent pixel; condition 2: said first dot nor said second dot is to be 
formed at a position on said medium corresponding to the other adjacent pixel of said two 
adjacent pixels, and neither said first dot nor said second dot is to be formed at positions 
on said medium corresponding to two pixels that are adjacent, in said second direction, to 
said other adjacent pixel as taught by Otsuki '467. 
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The motivation for doing so would have been because it is advantageous to 
provide a printing technique that makes it possible to obtain high image quality with a 
specific print head ("Accordingly, an object of the present invention is to provide a 
printing technique that makes it possible to obtain high image quality with a specific 
print head. " Otsuki '467 at column 2, lines 44-46). 

Therefore, it would have been obvious to combine Sato '539 with Otsuki '467 to 
obtain the invention as specified in claim 22. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MARCUS T. RILEY whose telephone number is 
(571)270-1581. The examiner can normally be reached on Monday - Friday, 7:30-5:00, 
est. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Twyler L. Haskins can be reached on 571-272-7406. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Marcus T. Riley 
Assistant Examiner 
Art Unit 2625 
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